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ABSTRACT 

PURPOSE: To strictly control the introduced amount of a catalyst element in 
a method of obtaining crystalline silicon by heat treatment by using the 
catalytic element promoting crystallization. 

CONSTITUTION: An extremely thin oxide film 13 is formed on an amorphous 
silicon film 12 formed on a glass substrate 11 and a water solution 14 of 
an acetate solution or the like having 10 to 200ppm (to be adjusted) of a 
catalytic element such as nickel. This state is held for a prescribed time 
and spin drying is performed by using a spinner 15. Then, heat treatment is 
performed at 550 deg.C for four hours so as to obtain a crystalline silicon 
film. In this constitution, concentration of a catalytic element in a 
finished crystalline silicon film can be accurately controlled by adjusting 
the concentration of the catalytic element in the solution. 
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m 2&tt®mzmifi?zx®t* 
t. 

AE^K±£&xRoiftAft:«i&£r«ttM&cS«$ 
MJB*flna*«siios(Maa-r5 - <t c * o^t^-s 

[»#« 3 ] # AH&*K±C 1 0 0 A WTfflSftK 

t*-r*¥**fMH*ft. 20 
[«*3H41 #AK£SI£±eift&SIR<!>fS Aft Sift 

St. 

ME# AKAKKthllMasr « C££J:D WES^M 

c»«*»a**n&fi*^6, ME»«a*»#3*i&j5> 

[K#Jfi5] ft*m£ftttA#a2SfcH:||J*9|3 

mm. 

M*«6] IS*Jil*/t»*8S*«2SfcttS»*^3 

tt«5c*fcLT. Ni, Pd, Pt. Cu. Ag, A 
u. In, Sn. Pd. Sn. Pd. P. As. Sbi> 

««7C*<hLT. Villi, IIIbK. IVbK, VbflS7C3(«> 40 

$aKfttz-a*iztm*9moxM*&R , t& z t * 

tS*JS8] »*«l*fcB«*«2*fcttB*JB3 

0 p pm«T£T3C<fc£#a<hT*¥&#fe§i#i£. 
[A** 9] *$Al*fcl;m*a2Sfclttl**3 
*fcWW*J*4fcfcHT. JS«t*Ott«7cSI<Di8S& 1 

o p pm&>Tt-rzzt&ft&t?z*m#<tmi3&. 
MMBfi o] tt*«iSitttiil*S2*fcttfi|*«3 
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*fctt»*J«4C*HT. MftiEAtStrAtteAftlr 
[»#igl 2] gS*JBl OCfctvc. m3t©«fK*2ft 

s**c£kj:ot. MAAMR+c**n«flfc*7c» 
oAAeMirrs z t **Afc-r 
UMtnti 3] #ftna*Bt±Kttft«*«j«-r*xa 

MEBMt«±C3i*8l©N i £ 1 0~2 0 O p pmBIT 

HMMl 4] #AKS«flUlc>tt*«^»nttCtt 
E#AHJ£$K<&t§Afc£f»fiT*Sfc«^*£#tfjSi£ 

**u 

fcJWftlxT, ttEA2ettAttA*IE*l:&tfAfl|ltx 

[AfieiM&K*] 

[OOOl] 

mmaicnto. 

[0 0 0 2] 

(KTTFTf) 3jtJaiC,nTH-5. dCOTFTtt. SIS 

sns rcTFTij, &mmm®9&\zfim 

Bses» ica&s *is h 7 < n- t l ts i <* nr i» 

[0 0 0 3] TFTCfiJffl*tl5»it**<t:i:Urtt. 
*tt**«*»iir»3AA*«**. TFT©*$ttlS].b£$* 

AAtttrrtS'Uss'AMtfMrrftttt: 
Att**r*5^ij3>iit»*fcj6c«:. cr#Ana 
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[0004] vfrbutfz, iDj»tc«t«^afbtt. tm 



[0 0 11] *aS^MOS®ifi»©*«zffiafi©z: 



•Sdt^STfeO. S«tl.T^7^S«*ffl^SC: a©£@iS#©**a.faft£t&gT£&a^a£SagiS 

tt#7*£.6a<5 9 3'CT;&g. a«©*®f8fl:£#a tsc<tA<BBt-e*£<!:i^ftS*<&s. 

bfc«^. 6oo-cw±<ofipsjcttras*<*s. [fe^«?8n.<t^i:-r«.i!Siffi] *f£^a. mmum 

[0005] [jtmo&m *%w%t><z>w?tizi.ti m^fteooxi&.-fomi&miz^i^^mfinm 

CtT, 5 5 0t, 4W B -]gK©jl!ia^T^k*ft (2) £«f4<Oia5Kfrte<hT*. 

[0006] ^(Dn^tmrnts-Ttm (iss&itmm [0012] 
»*. ¥fT¥fis©y7X-7cvDgBi:*3^T, nmt 

*©»tD*ff&5*«T*«. 20 [0 0 13] ±B*l«ttaT©**ttfc**tt**t 

[0 0 0 7] L*»UZta*S. ±E©«fc'5<C7C*^*»* *. 

ai©«att^a&W££ft£IISi-*fc©?*9ffi; T4 

LUCiTttfcw. (b) a*i#&R3l$a©*S<htf«aLTuntf. 

[0 0 0 8] IPS, ±&e>-v>r)l>%om§ l tt:Zto&? tt«E7C«(D#SSaSl^©«Afttt. ^flS^tC^ttSte 

3tc* (tt!«7c*) «. aaa&a«aa{b**«a£ ajcaeaaiCJ:-3T**«. 

«iwr*ftji«. aaflsb&aa*fcttaaa*nftt» (o #aaaaKaaB£aa-r«M*5ca4fa&a 

i^fractAtaSL^. COBntaitrsCtt. »fl5K:**r*Ciia:«©T. (BMAIBftoaft'? 

tAR^aac. eafl:j-^s&«ME5c*oas8*'> 30 [00 14] #Aaaaa±i:aafc*tta-f-«7ca* 

fc<U a«B«a"Ca»fl:*lTtt3 *L £W£ttfc$a£affi-r*:fri*i:LT«. aa<fcLT«l 

x*©fc»ctt. ±eaaica®aiiiiaeaa£Mai' a&. warn. aaae*Ba«Bt*«;&&a¥ifftc 

TaAr«£>B«t»«. • twvzz. aaaaaatcaa±eaac 

[0 0 0 9] fcfc. -v>rfr*:mm7tmtL1t®&. » »S»nTL*iOT, lOOAftT 

aRa*M*l£aU =5»4r;P»UD*^5XT»iaic 0»vaMfc«**r»*U *©±E«*5na*a#S 

j:-9Ttf«t^tt»ttaaaefFaL. f-eaafcaaa nftmmzmtzct-e, ^-{znsmzmstzzt 

*aa»c«wufctc5RT©»a3»«*iaufc. *»r*a. aaaaffleftMraataa+icaa 

(i) X5X-7«aacj;t)T=yjr;usr#ffiKaa«± -r**a«cj:ija*i*a»r*3&ttt»#a-e**. 

fc*ALfc*£. a»a*fTfc3«afcKC. [0 0 15] *fc, j§ifg£LT*i'3\iU»i£ j e>h^x> 

ii#ftaaaa+o*»«to©»*o»»*TflAbTv» 40 aasavisctT?. ^fiaaaasBceaatfT* 

<2) *ss<D»]»i#5i£ti:. *^£*Abfc«B*> nTt»*aaa©»**m**»a^*::&tt#a-e 

&aaur<r»«. as. ifriaaaasaatfea&caacaaaaa 

(3) a»a-e=:?/<r;v«:#aBaaa±cjaiaufca «t"v©»ii5ca©»in«rtt»b-cb*5fc*fcaa]ii«* 

a<b#(8c«. [0016] js^tc^^-a-saiiETcsrostt. *©fca 

[0 0 10] ±E$Jia»e>. X7XvJS.gi;:,fct>T»A ©Sai'fcftiTf 3A<. aa©«|6]i:bTtt=yirJUS 

Stl&Xyir^aTaaWfcaaUX^JSstit^iC £LT®atC*fLT2 0 0 ppm£rF> »SL<tt5 0 

bimmtto. i-lt. r^g&ott^ftKaaa© p pmsiT (aaam i-raci**asLu. :n 
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[0 0 18] £fZZ.C>®1]ft\Zli?i£t,l£&tffttt.t>tT.1zm 
¥&#&B©«14J16S«i:LT. ttattSSMtftfJB'*' 

®«*«fi£-r-5 CiBf/H XfMB±*JHT*6. 
[0 0 1 93 *»WC43l>Ttt, ftMK5cJRiLT=?4r 

<ttNi, Pd. Pt, Cu. Ag. Au. In. S 
n. Pd, Sn, Pd. P. As. S b^'MtiCt 
VIUBotSS. II lb. IV b, Vb5c**6 

[0 02 03 

[SWS0J3 (MMl) 

[0 0 2 13 **tfi«T». ^5XS«Jt©teStt€:^r 

=>y7 0 5 9»«t«i»4. »ii 0 

0 mmx l o OmmitS'. 

[0 0 2 23 *r. #M3*llt€>'?;C7CVDtiri> 
LPCVDffitJ:-3T7 ; E^77X«©>''j3>KS 1 
0 0~1 5 0 0 A&J&tZ. ZCT'\*< y^XTCVD 
ftC±-3T*ftHa*Kl 2*1 0 0 0 AOUSCtfSI 

■rs. (ai (a) ) 

[0 0 2 33 »nfttfS»»ftll*«»)P§»<fc 
»*C7 ylMtm>. *««»fl:« 13*10-50 

*BltTt>Auit»i#5*-e ! b<t<. &{fciBli3©ft 
BMbBll 3f4ffi»©fc©IE«»Ill»«^T»**«. 2 
©UVftOflMtCiOftftlRl 3«j»Rf *. fSBHsfctt 
fcrsTfr&ofc. d©«<fcKl SOjSKJ&fciLTtt. 

[0 0 2 43 C©iMbBll 3«. »0=yJrAtW« 
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RiMSisateftfi-raigT, #sgiiJi?&©3tE±fc 

ic«K8iS«S*T2i8e>-&*fc©. BP%ti!8fttt©&8© 
&©t>©T&*. «*.«. #AJI£*ll©glBCftttl|: 

[0 0 2 53 Offfc, »WB«K*t=v4r;W*«inL, 
^©iBKli 1 0 0 p pmt 
10 f*. *LT£©»«*»«S#a»&»Kl 2±©& 
ftKl 3©«ElC2ml«TL. COttSt-SftMBft 
T4. *LTXt£-*— *fflt»TXK>H5-f (2 00 0 
rpm, 6 0S>) *?t5. (01 (C) . (D) ) 
[0 0 2 63 MM* 9 *-*OMEtt. 1 

WSEtft. mWII*«l»«Ci:*»T**. 
#«*©:** h*X>MKJfl »« ChfcT 

#«. £©«£«. BfcKl 3t4TST*»). KM** 

20 [00273 ±.t&mma&mom. 5#ra-£©ttji*# 

[0 0 2 83 *UT, Jto»iPC*SHT. g*S?H^C 

1ft 1 l±K«^tlfclMit*tt«a9MIRi 2* 

[0 0 2 93 JilB©llDa«!ia»i 4 5 0 KEJLtCDi&ffiTfr 

[00303 mmm 2 3 **«fi«sitt, «jim 1 ic^-r 

ft«*«6fc*t»T, 1 2 0 0 AOtttt&JMHeSttttk: 

[0 0 3 1] H2C**M«|IC*tfSff»lS©*»* 
*"t. *f. #7*Sfi (3-x>^7 0 5 9. 1 0c 

mm ±\z-?x? ttj.z>mitmitm2 1*100 oak 
40 ±. ccnti 2 0 0 A©^$»cfi£K-r-5. c©BHbi£ 

*K2 1©WPC:-3V>Ttt, 5BW#*©*KC«fc*i:5 

[0 0 3 23 *l/TaHf07*M3V^^-=>yia 
tcfcoT. ^Bi-r*/'«^->C»<k3S*K2 i*;t- 

tKJ:-9Tfrftton*. fefec©Stft:ai8K2 0 
50 «2 0~5 OAHgt^it^ns (02 (B) ) . 
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[0 0 4 2] 04 tH5(i. =vir;H& 1 0 0 p pmS 



WKttBHfc3iJ&R2 0£<£fflbfcli5ri<$£Ti&*. . ifMfc&Kfctt*Ji*R<P©Xy*;MSffi«:S I MS (2 

[00 3 3] CO*jiCi3WT. tmmiZ 1 0 *'T*>S*»«f) l-i^TSB^fcx-^T**. 

0ppm<Dn-7^££WLfcP&ffl®&*5mliiST [0 0 4 3] 04tt. 02W2 2©*!®. BS-yjrjl' 

■C50rpmtl0^e>a-h^ffl>. SIS^E *fc05tt. 02© 2 3-C*;*ft$<fc5(::2 2©ffi«c*> 

ft®Rms}t&XV1— Sffl^T2 000 rpm. 6 0 SS. 

»©*t:>K7f£fT?. ftfc;i©flSfctt. 7,tf^-± [0 0 4 4] H4&H6£JUltf#*«J:3K:. 

K*5^T0~1 0 0 r pm©@lKfcStffttf*>ffftoT ^fiUfc^W-^^iSStt, tt&=.y *;i/*iHAU 

tj;^. 02 (o ) tzmmzit&LT*<»mmi)mitiifrt<^z.£i!fiftfr 

[0 0 3 4] LT 5 5 0 S (-8 US) . 4 P?B8© 3. 

MMMSMTZtCiO. #£Mt%*Rl 2©tt£4k [0 0 4 5] KttXyy*£*ALfcf|M8T»-3 

fcfrS. £©&. ZLy>r)l>f)WA2tltc®ft2 2©ffl*£ Tt>, Wffi^igjSfl'fettS^y^^roiiS* 1 0 p p 

fr*>2 3T*£*l-5J:5l::, Xy4r*ftt»A3*lft?£ mtttllt ilSiMfcSitfcliSfcR+t-^tS:^^® 

[o o 3 5] £©2 3T?«*n*«*^oiiiiifi6ft© 20 (o o 4 6] -ei,Tc©ci*»€.. mmmwzstt* 

m (.um) t. K**S*lS=y4rJHi 1 0 p pmil, ta&ffiai&S* 5 5 0 

« (ppm) t©B3»S0 3lC^-r. ft*. E3l^$ J)n««li! ! a^BaS:4^iSUJL±ttfc®&H*3kt4 

tl^T-^CiJ^Ttt. Xy*JH&£*r1-*ififcifi£& HSffi«iIiSlR©8il£g®ia©x y 4-JHHEtt 1 0" cm 

[0 0 3 6] H3Sa*ltf»*»6J:3E. Xy^iS* [0 0 4 7] *j»«T*tftJ:3ft^*R:j:t>T»* 

*10 0ppmH±fcT*;:fcCJ:-9T. 2 5 *cmEU ^tlfttSASXKB. I»7yRtt*«Airr**iV>31* 

[0 0 3 7] *fc, IttlMKStnS-yfrJMi ^5X7ttlT*AL. &Afc£tffcttAtt*XRU 

*#€)*l5^t*«^a**a*. 30 [0 0 4 8] *ffttt&*R±tcy< hlftRR* 

[0 0 3 8] H3K*r«tt. =yir^*^<rr*l» ■MieftMfclTRlIRr im*u u*>* 

R*RWLfc«©fia«R*5#M£Lfc«aTr*« »C«R©»R©fc*CrtBII*IH*«T. 

*». i©ft«fRHWlc«kt3T 1 b*fifcftE»tt2ft-r*. *-r«ff»3ftt*Bi*n*»6«t**. ^©«t^ft« 

[0 0 3 9] ny4r;HiaE*tl 0 0 ppm©« K{U£*R*Ay 77 7yRl::«fcoTI$S-raig 

#4. Ujo»U ffi»*ll*l#SU:&L&**Ett. fi ST»0. *»tta*«*t>Xy*>irLTt*3fc*» 

*^oR«g)ia«*< ft RVftRtitftftC 9IMft<fc«. 

[0 0 4 93 l/*»Lft*«&. Rfttt&*Rtfg|7 7Rtt 
[0040] *fc. -vir)\,m&&S0 ppmiLfci 40 t*lTt>««6. Rft^R£RAtt&SR©x>? 

SKS^Ttt, «*miW*< 5 *<DI»M*»«t!r y^U-hWSH (SJRtt) 

*«iai*tft&n-&. ±s*Tw.tftfc©tft4. 

[0 0 4 1] ftS«±©*»CfcV»T«»lfH*S&e [00 50] [RMMI3) *^Jfi^tt, *§89j©2pf££ 

M. dftS©#fcf$ hU?*Xffi©ttM9RR©*R*ft«H:R»7Stl« 

m»4*K*<*{fr<&t-t©T*cfiiar*^H*«*#<- TFT^^sn-rs^^^r. ft*. TFT©fcffl«ea.s: 

*ft. j»jaa^M©fi«sK<i-a, &awis» R*«@Bicfflffl?*3£itt^53re<bft<f». 

»«Wm*ft<T«CiC±?Tt»±*fcLT*&fil'v 50 [0 0 5 1] H6C*RttM©fMXS©ttC**-r. 
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rf#7;*»S±KTifcWgM:Jiiitffil (0**1*) £2 £«2-5 V/»*<ISt*5. COiSKLT, JP3 
0 0 0 AcDJPSKfifcBS-f 5. ^(D^bSsRSfi. #5* 150 0-3 50 0 A. 0t|*.li. 2 0 0 0A©ffi®S(b 



[0 0 5 2] -t-L-T. #Mg*lie**flll&ntt& [0 0 5 8] -f K-tT>^ft (X5XTF 

*ttTl 0 0 0 A<DJP<*Ui!tB|-r 5. -tL-T. -k^yfttfctO) CtoT. &TFT©g«y'j3 

2 OAgS<DJPSlrK^fflmTroUV^(DBHWtC«to ttft («) £&ALfc. H-tf>^Xi:bTtt7*X 



10 0 5 33 ^LTl 0 p pmW-->y^*^*rLfc» "cm-'tt4. 

K&}Si££&flJU 5ft!8l&ftL, Sffl^TX 10 [0 0 5 9] SSC. 06 (C) KK r FX 

tr>H9-f£ff5. *<n®.rtv?ryvmz&r>Tmt *~/l-V-*?- (Sfi2 4 8nm, /^UXi|I2 0 n s 

S*K20i:2 1£JR0|&#. 5 5 0S, 4^<0iD^ ec) SrflattLT. ±IE=FJfi«I«Hao9IAfc«toTiea 

iCt^T. &*Btl 0 O^^fc^-tt*. (CdS-Tli tt©£fcLfcS#©JiSIM4£3c§;*-tl-.5. I>~ tf-©X 

SltS^ll^Ufc^S^fttl^i;) *JMF-«*ttl 50~40 0mJ/cm' . »*L< 

[0 0 54] *3JI<fcLfcJi3|S&£M:?-x>yL tt20 0~2 5 0mJ/cm* T**. d^LT, 

T. &tt<&««l 0 4£Jgj£T*, dCDS1#©!g«l 0 £81 0 8. IQQZKtftfTZ. CftZO 

4ttTFT<DffittS*«!Be-ra. *LT. JPS 2 0 0- K«*t«2 0 0-8 0 0 Q/DT&ofc. 

1 5 00A, CCTttl 0 0 0 AW&ffc&Hil 0 5ZM [0 0 6 0] uCIICfUT, I/— tf-£fflt*5*vb 
f£T5. COSEfc^jRKIiy-f MfftJStKtLTt)«t«g-r OIC, 7 5-;/ v^7>7£tefflUT&P3r[BH;: 1 0 0 0- 
5. (06 (A) ) 20 1 2 0 0-0 (i/'Jn^X^-Oi&gD ST±SS*, 

too55] ±i2gtffcJi3iBi i o 5©^si{ztta.s*<^ tm£M&-r4. ^srta f -u— tju 

ST**. CCTtt. TEOSfcHfttU KJRttfc • (RTP, 7 Ify h • D— • XD-fcX 

ICS*git£l 5 0-6 0 0*C. *?i-L<tt3 0 0-4 5 Sffl^Tfc^H. 

OrT. RF7'7X-7CVD&T»/B-«fatfc. TE [0 0 6 1] ^StlP5Hfi»«l 1 1 OtLt. 

OSiffi3g©)E^Jtttl : 1-1 : 3. Ert« TEOS^MtbT, cn<hBE*<!:©^7XvC VD 

0. 0 5-0. 5torr. RF/19-tt 1 0 0-2 5 jfe, t> L< Yt**J>t<0&&C VDSi<&£ Wi^EC V 

OWiLfc. SbZWtTZOSSiWmtXsT^JyiJZ. Dttl::«fcoT8Mfca$«£JP£3 0 0 0 A^figTS. S 

tittC^ECVD^fcKtt^EECVDfttwioT^ KiiStt2 5 0-4 5 CC. 09*. tf, 3 5 0 t^f*. 

*lfii&££3 5 0-6 0 0*0. $f*L<tt4 0 0-5 5 mm.. a®<D¥JItt*$*fcA> :i<agM:3i*JBI£«S 
OttLTJi^Lfc. K$&L< te:*7>©8 30 ttKHCSNST*. SSC. A/W^K^T I TOS 

i8^T4 0o~6 0or-e3 0-6 0^7^-;n,fc. &£igffiu z.n*Ki>-->if\sxmmi$.i&\ 1 1 1 

[0 0 5 63 CWttaBTKr FI+y7-U- tf- (& T5. (06 (D) ) 

g2 4 8 nm. /%)V7M2 0 n s e c) ifeS^li-E-tli: [0 0 6 2] -tbT, IM^l 1 0 £x-y^>yi, 

^<5*?S^€HSifrsCi:T. > U 3 1 0 4 (DISS T. 01 (E) l:itJ;5t:TFT©v-X/l< W> 

(7t«; bD—-?)\,7=.-)l>) \t. fl7X&mtiam# >©E«8l 1 2, 1 1 3£«b£U BBS l l 3ttB*S 

viz. ^©**s«wci[is»-r-5di:^T€r. L^t> si 1 1 ic&gtetra. 

^t8?(ta^)gi:(OSf®C*3l-tS^®Jpfi:£M'>$tt [0 0 6 3] y^XTffla^ffl^T^y y*««Alfc 
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